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Abstract 
The review of literature pertaining to systems ana lysis and design and the design of systems for on-line 
teaching and learning has identified some "gaps" and shoJlln the needfor participation in educational 
system design. This paper presents research which was conducted to develop an approach for the 
design of educational systems involving the participation of student and academics ill the design of 
educational on-line learning systems. 
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INTRODUCTION 
The on-line leaming phenomenon has become more widespread in recent years with many leaming 
institutions adapting ways of incorporating modem technology into leaming skills and objectives to 
facilitate students leaming. On-line leaming is becoming an ever-increasing way of facilitating 
education to students who are unable to attend a traditional on-campus university as well as supporting 
on-campus teaching. 
However, it is almost impossible to remove the patiicipation and involvement of users and stake 
holders from the design of a system, at some point, users will have some degree of input into the 
system, whether it just be deciding upon the budget or determining the key functionality of a system. 
But in terms of designing an on-line education leaming systems the nexus between student and 
academic is very important, the issue is how can this nexus be taken into account when an on-line 
education leaming systems are being designed. 
BACKGROUND 
Historically, the main example of the paliicipational approach is the ETHICS ,!];ffective Iechnical and 
Human Implementation of ~omputer based ~ystem) method. The work on ETHICS was undertaken by 
Prof. Enid Mumford of the Manchester Business School, UK (Mumford, 1983a). It is this 
participational (also referred to as a socio-technical approach) approach that focuses upon people and 
procedures. This socio-technical approach is defined as "one which recognises the interaction of 
technology and people and produces work systems which are both technically efficient and have social 
characteristics which lead to high job satisfaction" (Mumford, 1983b). 
The use of participation allows users to have some level of participation in the system development life 
cycle, this patiicipation often take the form of single representatives. The user participant is often 
called upon after the major decisions have been taken, this limits the user patiicipation of involvement 
within the system development (Nurminen, 1988). But how was the ETHICS method developed and 
what impact has it had upon the development of the SIM-ETHICS method. 
The original ETHICS methods were developed in the UK in the late 1960's to deal with the impending 
information revolution (Mumford and Ward, 1968) of the 1970's. The early conceptual models of 
ETHICS were concerned with: 
.. ensuring users were satisfied with their jobs and trying to determine the impact that computers 
could have upon their job; and 
.. the perception that computers were perceived as agents of change within organisations. 
These principles were used as the foundation of the formalised ETHICS method. Around this time 
Mumford (1969) examined the impact of implementing computers within organisations, and 
determined that the successful introduction of technical changes required: 
.. the use of interdisciplinary planning teams, PaIiicularly when goals and objectives are being 
defined; 
.. awareness of the fact that technical changes have secondary as well as primary consequences; and 
.. planning does not take place in a static situation. 
The original systems that were being evaluated using this approach were office computer systems and 
the impact that their introduction would have upon office clerks (Mumford and Banks, 1967). Much of 
this earlier research was based upon trying to determine the impact of these newer technologies upon 
organisations. This earlier research was more focused upon trying to describe the impact of these new 
technologies. By the late 1970's many of these areas were becoming formalised and we started to see 
models being developed (Legge and Mumford, 1978) to describe complex issues, an example is shown 
by Figure 1. 
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Figure 1. Conceptual model describing the benefits of technology 
A continuation of the research saw development in the key area of participation and how different 
forms of paIiicipation could be used within the ETHICS method. Mumford (Mumford and Henshall, 
1979) defined the following levels of participation: 
.. Consultative - This is when an existing body, e.g. steering committee, is used to implement the 
change process. This committee would then consult users on the effect that change will have upon 
them; 
• Representative - This is when a cross selection of users affected by change, are brought together 
into a design group. This ensures that representatives effected by change have the same powers in 
the committee as those bringing about change; and; 
• Consensus - This is when all the staff impacted by the change are involved in the design process. 
Representatives of the staff are elected to form the design committee. 
The research to date by Mumford is now encapsulated in the ETHICS methodology (Mumford and 
Weir, 1979) to implement system design. The earlier ETHICS methodology consisted of seven stages, 
which are (Mumford and Weir, 1979): 
• Step] - Diagnosis: Determine the information required for the diagnosis of human needs, collected 
through the use of questionnaires. The results of the survey are analysed to determine user needs, 
the new system should be designed to meet user requirements, as far as possible. 
• Step2 - Socio-technical system design: Define the human objectives, which the new system should 
achieve, based on the social diagnosis of step 1. 
• Step 3 - Setting out alternative solutions: Define the possible social and technical solutions in 
order to achieve the desired requirements of step 1 and step 3. 
• Step 4 - Setting out possible socio-technical solutions: Combine the separate social and technical 
solution into a combined list of solutions. 
• Step 5 - Ranking socio-technical solutions: List the social-technical solutions which achieve the 
objectives set in step 2 and cater for the human needs as defined within step 1. 
• Step 6 - Preparing a detailed work design: Develop system specifications and work plans for the 
top choices from step 5 
• Step 7 - Accept the best possible social technical solutions: Evaluate the plans from step 6 and 
implement the best possible socio-technical solution. 
Committees of individual users, managers and IT staff would be the ones who would conduct the 
different stages of the ETHICS methodology. The original ETHICS methodology was extended to take 
into consideration such issues as availability and reliability of the systems once they have been 
introduced. The introduction of new technology into an organisation can also be thought of as a human 
issue, relating to (Mumford, 1995): 
• User requirements: New technology directly affects users. There is little evidence that managers 
have recognised the need of using IT to change the way they do business. User requirements 
should be incorporated fully into the system design from the stmi so that the system that is 
designed actually complies with user requirements; and 
• User job satisfaction: The way in which computer a system usually has a direct affect upon the 
user and the way they use the system. If the user is unsatisfied with the system they will become 
less motivated and users will take longer to cany out tasks, or might not even use the system at all. 
The ETHICS method was used in a wide variety of organisations to test its applicability and fmiher 
develop the methodology. ETHICS has been used to develop unusual systems such as an eXPeJi system 
for Digitial Equipment Corporation, the XSEL system was developed for their sales office to help 
configure DEC hardware system for customers (Mumford and MacDonald, 1989). The ETHICS 
principles were also used to determine the value system oflarge organisations (Mumford, 1981). 
Over a period of time the ETHICS methodology was expanded to fifteen levels (Mumford, 1986), the 
stages are: 
.. Stage 1 - Why Change? Determine whether there is need for change. 
• Stage 2 - System Boundaries: Identify the boundaries of the system that has to be developed. 
.. Stage 3 - Description of existing systems: Determine how the existing system works looking at 
issues such as the sequence of events within that system. 
.. Stage 4.5,6 - Definition of key objectives alld tasks: From the analysis of the system determine 
what the key tasks and objectives are and related information. 
.. Stage 7 - Diagnosis of efficiency needs: Determine possible weak links in the existing system. 
.. Stage 8 - Diagnosis of job satisfaction needs: Determine users perception of the current system in 
regards to job satisfaction. This would be carried out via the use of questionnaires. The results of 
the questionnaire would be drawn into the actual system design. 
• Stage 9 - Future Analysis: An analysis of the future requirements of the system is undertaken, this 
is to ensure that the system design covers possible areas of potential change. 
.. Stage 10 Specifying and weighting job satisfaction: Rank the key objectives based upon the 
analysis of stages 7,8 and 9. 
.. Stage 11 Organisational design of the new system: Develop a design of the system that focuses 
upon the issues identified relating to efficiency, job satisfaction, etc (this runs in parallel with 
Stage 12). 
.. Stage 12 - Techllical Options: Determine the technical aspect of the system including issues such 
as hardware, software, human-computer interface, etc. 
.. Stage 13 - Preparation of a detailed work design: Prepare the system plan in more detail e.g. 
defining data flows, responsibilities, etc. 
.. Stage 14 -Implementation: Oversee the implementation of the work design plan. 
.. Stage 15 - Evaluation: Evaluate the new system to ensure that it complies with the required 
objectives. 
A common criticism of the ETHICS method is that it is impractical (Avison and Fitzgerald, 1995). The 
use of committees to make decisions means that unskilled workers could make decisions about very 
technical applications. The other argument against ETHICS is that it removes the rights of managers to 
manage, which could have dramatic impacts in the development of the system. To overcome some of 
these concems of applicability of ETHICS a newer version of ETHICS was developed called 
QUICKETHICS (QUality Information from Considered Knowledge) (Mumford, 1993). It was 
developed to create and maintain managers interest (Avison and Fitzgerald, 1995) and it is broken 
down into four main areas: 
• self-reflection; 
• self-identification; 
.. group decision; and 
.. group decision . 
Quite a common reaction to ETHICS is for people to say that it is impractical (Avison and Fitzgerald, 
2006). Mumford (2003) argues that ETHICS places emphasis on identifying new approaches to tasks 
and problems and new relationships within and outside the organisation, this is the strength of 
ETHICS. 
A PARTICIPATIONAL ON - LINE DESIGN METHOD 
A new method was created for the design on on-line leaming systems that involved a paJiicipational 
approach. The method developed was called MEAD (Leitch and Wan-en, 2008), this method has the 
following stages: 
.. Stage 1 - Recognise possible on-line leaming issues; 
.. Stage 2 - Analyse current on-line leaming issues; 
.. Stage 3 - Root definitions of relevant on-line leaming system; 
.. Stage 4 - Model ideal on-line leaming situation; 
\\I Stage 5 - Comparison of idealleaming situation with current situation; 
.. Stage 6 - Identify feasible and desirable changes to the on-line leaming system; 
\\I Stage 7 - Create and implement a plan for changes to on-line teaching system. 
The MEAD method was based upon a hybrid of two approaches, namely Soft Systems Methodology 
(SSM) and a participational (socio-technical approach based upon ETHICS principles). 
The user paJiicipation aspect of MEAD was one of the most important features when deciding to use 
socio-technical approach as the basis of the method. It allows the inclusion of the different perceptions 
and opinions of stakeholders within the problem situation. 
As this method is a student driven approach it is the opinions and values of that group that will 
formulate the analysis and design, not the perception of the designers or teaching staff, hence the 
impOliance ofthe participational approach. 
As described before the MEAD method consists of seven stages, impOliantly the paliicipation that 
takes place at numerous stages within the MEAD method, which are: 
.. Stage 2 - Analyse current on-line learning issues; 
In stage two a paJiicipant survey and paJiicipational focus group session are both used. The 
survey provides the initial data for stage two and the focus group session provides initial 
validation of models. The PaJiicipational aspect involved students, an independent facilitator 
and academics involved in the on-line leaming unit. 
.. Stage 5 - Comparison of ideal learning situation with current situation 
In stage five the real world models that are developed are discussed (a walkthrough scenario) 
with a on-line designer expeli to assess their validity. The participational aspect involved both 
the academic or facilitator and an on-line design expert. The aim is to determine whether the 
requirements identified in this stage can be implemented in real life. 
.. Stage 7 - Create and implement a plan for changes to on-line teaching system 
The completed design and implemented changes are presented to a focus group of on-line 
teaching and leaming system users for their assessment and comments. The participational 
aspect involved students, an independent facilitator and academics involved in the on-line 
leaming unit to finalise the on-line system design. 
The MEAD method has been used at Deakin University, Australia to design the on-line systems for a 
number of undergraduate units within the Faculty of Business and Law. A great strength of the MEAD 
approach is the paJiicipational involvement of students, academics and designers. This approach does 
also have disadvantages, the use of the participational approach means that it takes longer to develop 
the on-line leaming systems but at the end of the process the system better reflects the needs and 
requirements of all parties, so this disadvantage could also be seen as an advantage. 
The other major issue actually reflects the findings of Mumford with her in ETHICS and the fact that 
there is resistance to change, in terms of the MEAD method it has been considered controversial in 
some qUaJiers because of the direct involvement of students in the design of on-line leaming systems. 
CONCLUSION 
The research has provided a new practical method called MEAD developed for the development of on-
line teaching and learning systems based upon user (students) pmiicipational approach. 
The MEAD method contains a high level of user participation in numerous stages of the method 
allowing on-line teaching and learning systems to be responsive to the student users. The approach 
allows for high levels of user involvement at specific stages of the method. This is to endeavour to 
improve the planning and analysis of on-line learning systems and try to achieve a system that works 
for the user. 
The paper also shows that the research that was conducted in relation to ETHICS and the recent 
research conducted with MEAD have identified many similar issues. 
REFERENCES 
Avison, D.E. and Fitzgerald, G. (2006) Information Systems Development: Methodologies, Techniques 
and Tool (4th Edition). McGraw-Hill Education, UK. 
Avison, D.E. and Fitzgerald, G. (1995) Iriformation Systems Development: Methodologies, Techniques 
and Tools (2nd Edition). McGraw-Hill, UK. 
Legge, K, and Mumford, E. (1978) Designing Organisations for satisfaction and Efficiency, Gower 
Press, UK, ISBN 0-566-02102-1. 
Leitch, S. and Warren, M.J. (2008) Analysing On-line Teaching and Learning Systems Using MEAD, 
Proceedings of Informing Science and Information Technology Education Conference, Varna, 
Bulgaria. 
Mumford, E. and Banks, O. (1967) The Computer and the clerIc Routledge & Kegan Paul Limited, 
UK. 
Mumford, E. and Ward, T.B. (1968) Computers: Planningfor People, Batsford Limited, UK. 
Mumford, E. (1969) Computers, Planning and Personnel Management, Institute of Personnel 
Management, UK. 
Mumford, E. (1981) Values, Technology and Work. Mmiinus Nijhoff Publishers, The Netherlands, 
ISBN 90-247-2562-3. 
Mumford, E. (1983a) Designing Participatively, Manchester Business School, UK, ISBN 0-903808-
29-3. 
Mumford, E. (1983b) Designing Human Systems, Manchester Business School, Manchester, UK. 
Mumford, E. (1986) Using computers for Business, Manchester Business School, Manchester, UK. 
Mumford, E. (1993) Designing Human Systems For Health Care, The ETHICS Method, 4C 
Corporation, Netherlands, ISBN 90-74687-01-6. 
Mumford, E. (1995) Effective Requirement Analysis and Systems Design: The Ethics Method, 
Macmillan, UK. 
Mumford, E. (2003) Redesigning Human Systems, Information Science Publishing, Idea Group Inc, 
USA. 
Mumford, E. and Henshall, D. (1979) A participative approach to computer systems design, Associated 
Business Press, UK, ISBN 0-85227-221-9. 
Mumford, E. and MacDonald, W. (1989) XSEL'S Progress: The Continuing Journey of an Expert 
System, John Wiley & Sons Ltd, UK, ISBN 0-471-92322-2. 
Mumford, E. and Weir, M. (1979) Computer systems in lVork design - the ETHICS method, Associated 
Business Press, UK, ISBN 0-85227-230-8 
Nurminen, N. (1988) People of Computers: Three ways of Looking at Information Systems, Chartwell-
Bratt, Sweden, ISBN 0-86238-184-3. 
COPYRIGHT 
[Leitch and Warren] ©2008. The authorls assign Edith Cowan University a non-exclusive license to 
use this document for personal use provided that the article is used in full and this copyright statement 
is reproduced. Such documents may be published on the World Wide Web, CD-ROM, in printed form, 
and on mirror sites on the World Wide Web. The authors also grant a non-exclusive license to ECU to 
publish this document in full in the Conference Proceedings. Any other usage is prohibited without the 
express permission of the authors. 

